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Abstract of JP8277711 

PURPOSE: To improve reliability on the early 
activation of a catalyst and the prevention of 
exhaust gas leakage while absorbing vibration 
transmitted to an exhaust pipe from an engine. 
CONSTITUTION: The upstream part 43a of 
cylindrical part 43 of an upstream pipe 35 is 
closely fitted to the inner pipe 29a of an 
upstream exhaust pipe 1 , and the upstream 
end 43b is expanded in diameter toward the 
outer pipe 27a of the upstream exhaust pipe Y 
and rigidly fixed to the outer pipe 27a. The 
downstream part 49b of the cylindrical part 49 
of a downstream side pipe 37 is closely fitted 
to the inner pipe 29b of a downstream side 
exhaust pipe 3. Since the upstream side pipe 
35 and downstream side pipe 37 are thin 
walled in the same way as the inner pipes 29a, 
29b, heat capacity is small so as to suppress 
the lowering of exhaust gas temperature at the 
time of starting an engine. At the time of high 
temperature operation, the upstream and 
downstream side pipes 35, 37 and a bellows 
39 are formed into double pipe structure so as 
to prevent the damage of the bellows 39. 
Vibration from the engine is absorbed by the 
bellows 39 and spherical flare parts 45, 51 . 
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(54) DOUBLE PIPE INTEGRATED FLEXIBLE TUBE 

(57)Abstract: 

PURPOSE: To improve reliability on the early activation of 
a catalyst and the prevention of exhaust gas leakage while 
absorbing vibration transmitted to an exhaust pipe from an 
engine. 

CONSTITUTION: The upstream part 43a of cylindrical part 
43 of an upstream pipe 35 is closely fitted to the inner pipe 
29a of an upstream exhaust pipe 1, and the upstream end 
43b is expanded in diameter toward the outer pipe 27a of 
the upstream exhaust pipe 1 and rigidly fixed to the outer 
pipe 27a. The downstream part 49b of the cylindrical part 
49 of a downstream side pipe 37 is closely fitted to the 
inner pipe 29b of a downstream side exhaust pipe 3. Since 
the upstream side pipe 35 and downstream side pipe 37 are 
thin walled in the same way as the inner pipes 29a, 29b, 
heat capacity is small so as to suppress the lowering of 
exhaust gas temperature at the time of starting an engine. 
At the time of high temperature operation, the upstream 
and downstream side pipes 35, 37 and a bellows 39 are 
formed into double pipe structure so as to prevent the 
damage of the bellows 39. Vibration from the engine is absorbed by the bellows 39 and spherical 
flare parts 45, 51 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The downstream exhaust pipe connected with the upstream exhaust pipe [ which was 
formed in the double pipe with the inner tube of thin meat, and was connected with the engine 
side from the outer tube and this outer tube ], and catalyst side, The bellows connected with 
the outer tube of said upstream exhaust pipe, and the outer tube of a downstream exhaust pipe, 
It consists of the upstream spherical-surface flare section which was really formed in the 
downstream of an upstream body and this upstream body, and presented the shape of the 
spherical surface centering on an exhaust pipe axis line top. From said outer tube The upstream 
pipe of thin meat, Consist of a downstream body really formed in the downstream of the 
downstream flare section which presented the shape of the spherical surface of this heart 
which fits into said upstream spherical-surface flare section directly or indirectly, and this 
downstream flare section, and it has the downstream pipe of thin meat from said outer tube. 
While the upstream of said upstream body fits into the inner tube of said upstream exhaust pipe 
densely, an upper edge It is the double pipe one apparatus flexible tube which expansion 
formation of the path is carried out toward the outer tube of said upstream exhaust pipe, fixes 
to this outer tube, and is characterized by the downstream of said downstream body fitting into 
the inner tube of said downstream exhaust pipe densely. 

[Claim 2] It is the double pipe one apparatus flexible tube which it is a double pipe one 
apparatus flexible tube according to claim 1, and expansion disconnection formation of said 
upstream spherical-surface flare section is carried out towards the downstream to said 
upstream body, and is characterized by said downstream spherical-surface flare section fitting 
into the external surface of said upstream spherical-surface flare section directly while 
expansion disconnection formation is carried out towards the upstream to said downstream 
body. 

[Claim 3] It is the double pipe one apparatus flexible tube which it is a double pipe one 
apparatus flexible tube according to claim 1, and said upstream spherical-surface flare section 
is formed towards the upstream to said upstream body, and is characterized by said 
downstream spherical-surface flare section fitting into the external surface of said upstream 
spherical-surface flare section directly while expansion disconnection formation is carried out 




towards the upstream to said d<^|^tream body. 
[Claim 4] It is a double pipe one apparatus flexible tube according to claiT^^. Said upstream 
spherical-surface flare section Expansion disconnection formation is carried out towards the 
downstream to said upstream body. Said downstream spherical-surface flare section The 
double pipe one apparatus flexible tube characterized by having the support section to which 
expansion disconnection formation is carried out towards the upstream to said downstream 
body, the shape of the spherical surface of said both flare section and this heart is presented, it 
fits into the external surface of this both flare section, and fitting of both the flare section is 
carried out indirectly. 

[Claim 5] The double pipe one apparatus flexible tube which is a double pipe one apparatus 
flexible tube according to claim 1 to 3, and is characterized by having a seal member between 
fitting of said both flare section. 

[Claim 6] The double pipe one apparatus flexible tube which is a double pipe one apparatus 
flexible tube according to claim 4, and is characterized by having a seal member between fitting 
of said both flare section and support section. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the double pipe one apparatus flexible tube 
which can absorb the oscillating transfer in tubing of another side from one tubing while being 
able to attain activation of the catalyst which purifies engine exhaust gas. 
[0002] 

[Description of the Prior Art] In order to prevent affecting the components of a catalyst and 
others with which vibration of an engine is transmitted to an exhaust pipe, and is generally held 
in the muffler in the exhaust air system of an automobile, some exhaust pipes are made into 
flexible tube structure, or interposing a spherical joint is known. 

[0003] Said flexible tube structure has a thing as shown in drawing 6 and drawing 7 . That is, a 
flexible tube 5 is interposed between the upstream exhaust pipe 1 and the downstream exhaust 
pipe 3. The upstream exhaust pipe 1 is connected with the engine side outside drawing, and the 
downstream exhaust pipe 3 is connected with the catalyst side outside drawing. Said flexible 
tube 5 consists of the inner blade 7, an outer blade 9, and bellows 1 1. 

[0004] Said inner blade 7 is formed in tubed using a stainless steel thin line, and fitting 
connection of the upstream edge 7a is made at down-stream edge 1a of the upstream exhaust 
pipe 1. Fitting connection of the downstream edge 7b of the inner blade 7 is made at upper edge 
3a of said downstream exhaust pipe 3. Said bellows 1 1 is formed in the bilayer with the stainless 
steel plate with a thickness of 0.3mm. Fitting support of the upstream edge 1 1a of this bellows 
1 1 is carried out on the down-stream edge 1 a external surface of said upstream exhaust pipe 1 , 
and fitting support of the downstream edge 1 1 b is carried out on the upper edge 3a external 



surface of said downstream 




st pipe 3. Said outer blade 9 is form 




tubed using the 



stainless steel thin line with a diameter of 0.4mm. Fitting support of the upstream edge 9a of the 
outer blade 9 is carried out with upstream edge 1 1a of said bellows 1 1 out of down-stream edge 
1a of said upstream exhaust pipe 1. Fitting support of the downstream edge 9b of said outer 
blade 9 is carried out with downstream edge 1 1b of said bellows 1 1 out of upstream edge 3a of 
said downstream exhaust pipe 3. 

[0005] Therefore, the exhaust air from an engine flows to the upstream exhaust pipe 1 , flows 
and flows down the inside of the inner blade 7 of a flexible tube 5 to the downstream exhaust 
pipe 3. And it can control that vibration of an engine is absorbed by that a flexible tube is 
turnable in three dimension, and is transmitted to a muffler. Therefore, it can control that 
vibration of an engine influences the components of a catalyst and others held in the muffler. In 
addition, when exhaust gas becomes an elevated temperature by existence of the inner blade 7, 
the temperature rise of bellows 1 1 could be controlled, and with the outer blade 9, the stepping 
stone from the outside etc. does not have these [ direct ] in bellows 1 1, and is come. 
[0006] Moreover, as flexible tube structure, extend in bellows the edge of the thing 
(JP,5-322093,A, JP.4-1 27832, U) which formed interlocking, or an upstream exhaust pipe, and 
the edge of a downstream exhaust pipe, respectively, each edge is made to counter, and, in 
addition to this, the thing (JP, 57-31 521 ,U) it was made not to have direct reliance in bellows is 
known in exhaust gas. 

[0007] Moreover, drawing 8 interposes a spherical joint 13 between the upstream exhaust pipe 
1 and the downstream exhaust pipe 3. That is, opposite arrangement of the joint flanges 15 and 
1 7 is carried out respectively at the upstream exhaust pipe 1 and the downstream exhaust pipe 
3. A retainer 19 is formed in the joint flange 15 of the upstream exhaust pipe 1, and the 
spherical-surface flare section 21 is formed in the downstream exhaust pipe 3. The seal 
member 23 is interposed between said retainer 19 and the spherical-surface flare section 21. In 
order to maintain the spherical-surface contact condition of this seal member 23 and the 
spherical-surface flare section 21, the joint flanges 15 and 17 are combined by the elastic 
means 25. 

[0008] And the vibration from an engine is absorbed when the spherical-surface flare section 
21 slides to the seal member 23, and it can do so the same operation effectiveness as the 
above. 

[0009] Moreover, in addition to this, in order to prevent further the leakage of the exhaust gas 
from a spherical-surface contact condition, the configuration which prepares bellows in the 
periphery of a spherical joint is known for the structure using a spherical joint (JP, 57-461 79, U). 



[Problem(s) to be Solved by the Invention] However, with the structure which formed the inner 
blade 7 in bellows 1 1 like above-mentioned drawing 7 R> 7, in order that exhaust gas might pass 
through the mesh clearance between the inner blade 7 or the inner blade 7 and might contact 
bellows 1 1 , there was a problem that the heat of exhaust gas was greatly absorbed by the large 
inner blade 7 and the bellows 1 1 of heat capacity. Here, in order to attain the increase in 



[0010] 



efficiency of exhaust gas puri 




n at the time of 



engine low-temper 




starting, it is 



necessary to carry out the temperature up of the temperature of the exhaa^gas which flows 
into a catalyst at an early stage to the temperature which a catalyst activates. However, when 
the heat of exhaust gas is absorbed by the inner blade 7 and bellows 1 1 as mentioned above, a 
limitation is shown in attaining early activation of a catalyst at the time of engine 
low-temperature starting. 

[001 1] Moreover, by bellows's 1 1 serving as an elevated temperature and being extended, there 
is a possibility that few clearances may be formed between upstream edge 11a of bellows 11 
and the upstream exhaust pipe 1 or between downstream edge 11b and the downstream 
exhaust pipe 3, and there is a limitation also in the improvement in dependability to leakage 
prevention of exhaust gas. Furthermore, with the structure which formed interlocking, although 
there is little leakage of the exhaust gas from interlocking to bellows, since the heat capacity of 
interlocking itself is large, the heat of exhaust gas is absorbed by this interlocking and there is a 
limitation in improvement in early activation of a catalyst too. 

[0012] Moreover, with the structure which extended the edge of an exhaust pipe in bellows, 
although exhaust gas does not hit bellows directly, since exhaust gas leaks from the clearance 
between each exhaust pipe edge to a bellows side, the heat of exhaust gas is absorbed by 
bellows like the above, and there is a limitation in catalyst early activation and the improvement 
in dependability to leakage prevention of exhaust gas. 

[0013] With the structure which formed the spherical joint 13 like drawing 8 on the other hand, 
there is a possibility that the spherical-surface contact section of the spherical-surface flare 
section 21 and the seal member 23 may reduce the dependability over leakage prevention of 
exhaust gas, at the time of high power. Moreover, since the exhaust pipes 1 and 3 before and 
behind a spherical joint 13 and the thickness of a spherical joint 13 are thick, exhaust pipe 
temperature cannot rise at an early stage, but a limitation is in catalyst early activation. 
Furthermore, although dependability [ as opposed to leakage prevention of exhaust gas for a 
spherical joint 13 ] could be raised with wrap structure with bellows, since the exhaust pipe 
before and behind a spherical joint 13 and the thickness of the joint 13 section were thick too, 
the limitation was in catalyst early activation similarly. 

[0014] Furthermore, when the vertical style side exhaust pipes 1 and 3 are single single tubing 
like above-mentioned drawing 7 and drawing 8 , the heat of the exhaust pipes 1 and 3 containing 
an exhaust manifold invades in an engine room, and there is a possibility of having a big thermal 
effect on the various devices in this engine room. 

[001 5] for this reason, the duplex exhaust pipe to which use some or all of an exhaust pipe as a 
duplex, and it was made to reduce the skin temperature of an exhaust pipe — a flexible tube — 
applying — in addition — and structure where improvement in dependability to leakage 
prevention of early activation of a catalyst and exhaust gas could be aimed at was desired. 
[0016] Then, this invention aims at offer of the double pipe one apparatus flexible tube which 
can aim at catalyst early activation and improvement in dependability to leakage prevention of 
exhaust gas. 



[0017] 

[Means for Solving the Problem] In order to solve the above-mentionecTtechnical problem, 
invention of claim 1 The downstream exhaust pipe connected with the upstream exhaust pipe 
[ which was formed in the double pipe with the inner tube of thin meat, and was connected with 
the engine side from the outer tube and this outer tube ], and catalyst side, The bellows 
connected with the outer tube of said upstream exhaust pipe, and the outer tube of a 
downstream exhaust pipe, It consists of the upstream spherical-surface flare section which was 
really formed in the downstream of an upstream body and this upstream body, and presented 
the shape of the spherical surface centering on an exhaust pipe axis line top. From said outer 
tube The upstream pipe of thin meat, Consist of a downstream body really formed in the 
downstream of the downstream flare section which presented the shape of the spherical 
surface of this heart which fits into said upstream spherical-surface flare section directly or 
indirectly, and this downstream flare section, and it has the downstream pipe of thin meat from 
said outer tube. While the upstream of said upstream body fits into the inner tube of said 
upstream exhaust pipe densely, expansion formation of the path is carried out toward the outer 
tube of said upstream exhaust pipe, an upper edge fixes to this outer tube, and the downstream 
of said downstream body is characterized by fitting into the inner tube of said downstream 
exhaust pipe densely. 

[0018] Invention of claim 2 is a double pipe one apparatus flexible tube according to claim 1, 
expansion disconnection formation of said upstream spherical-surface flare section is carried 
out towards the downstream to said upstream body, and said downstream spherical-surface 
flare section is characterized by fitting into the external surface of said upstream 
spherical-surface flare section directly while expansion disconnection formation is carried out 
towards the upstream to said downstream body. 

[0019] Invention of claim 3 is a double pipe one apparatus flexible tube according to claim 1, 
said upstream spherical-surface flare section is formed towards the upstream to said upstream 
body, and said downstream spherical-surface flare section is characterized by fitting into the 
external surface of said upstream spherical-surface flare section directly while expansion 
disconnection formation is carried out towards the upstream to said downstream body. 
[0020] Invention of claim 4 is a double pipe one apparatus flexible tube according to claim 1. 
Said upstream spherical-surface flare section Expansion disconnection formation is carried out 
towards the downstream to said upstream body. Said downstream spherical-surface flare 
section Expansion disconnection formation is carried out towards the upstream to said 
downstream body, and the shape of the spherical surface of said both flare section and this 
heart is presented, and it fits into the external surface of this both flare section, and is 
characterized by having the support section to which fitting of both the flare section is carried 
out indirectly. 

[0021] Invention of claim 5 is a double pipe one apparatus flexible tube according to claim 1 to 3, 
and is characterized by having a seal member between fitting of said both flare section. 
[0022] Invention of claim 6 is a double pipe one apparatus flexible tube according to claim 4, and 





is characterized by having a s 
section. 




ember between fitting of said both flar 




tion and support 



[0023] 



[Function] According to invention of claim 1 of the above-mentioned means, the exhaust gas 
which flowed from the inner tube of an upstream exhaust pipe flows to the inner tube of a 
downstream exhaust pipe via the upstream body of an upstream pipe, the upstream 
spherical-surface flare section, and the downstream spherical-surface flare section and the 
downstream body of a downstream pipe. Therefore, the heat capacity of the part which exhaust 
gas contacts becomes small, for example, exhaust gas raises the wall temperature of the inner 
tube of the inner tube of an upstream exhaust pipe, an upstream pipe and a downstream pipe, 
and a downstream exhaust pipe at an early stage at the time of low temperature, and the 
temperature fall of exhaust gas can be prevented. Moreover, since contact to the outer tube of 
the - outer "tube of a bellows and an upstream exhaust " pipe with big heat capacity and a 
downstream exhaust pipe and exhaust gas decreases, the temperature fall of exhaust gas is 
controlled. Furthermore, a top, the down-stream spherical-surface flare section can fit in 
mutually directly or indirectly, and it can control that exhaust gas leaks to a bellows side. 
Moreover, it is avoidable that bellows becomes an elevated temperature. Furthermore, it can 
prevent that few exhaust gas which leaked from between fitting with the spherical-surface flare 
section is intercepted with bellows, and leaks outside. The vibration from an engine can be 
intercepted reasonable on bellows by permission of the relative motion between downstream 
exhaust pipes, and permission of the relative motion in the spherical-surface flare section. 
[0024] In addition to an operation of invention of claim 1, in invention of claim 2, fitting of the 
spherical-surface flare section can be offset outside a top to the flow which met the inner tube 
of a down-stream exhaust pipe. And since the downstream spherical-surface flare section is a 
configuration which fits into the external surface of the upstream spherical-surface flare 
section, the boundary line of fitting of both the flare section can be made the configuration 
which turned to the downstream to the flow of exhaust gas. Therefore, the leakage depressor 
effect of the exhaust gas from the fitting section of the spherical-surface flare section to a 
bellows side can be heightened further. 

[0025] In addition to an operation of invention of claim 1, on the whole in invention of claim 3, 
fitting between the downstream spherical-surface flare sections can be turned to the upstream 
to the flow direction of exhaust gas a top. Therefore, the leakage depressor effect of the 
exhaust gas by the side of bellows can be heightened further. Moreover, passage can be formed 
in homogeneity also in the part of the spherical-surface flare section. 

[0026] In invention of claim 4, since both the spherical-surfaces flare section fits in indirectly 
through the support section in addition to an operation of invention of claim 1, the degree of 
freedom of the relative motion of both the spherical-surfaces flare section can be raised. 
[0027] In addition to an operation of invention of claim 1-3, in invention of claim 5, the seal 
member between fitting of both the flare section can raise further the leakage depressor effect 
of the exhaust gas from between both the flare sections to a bellows side. 



[0028] In addition to an operafl^pbf invention of claim 4, in invention of^^rn 6, the leakage 
depressor effect of the exhaust gas from between fitting between both the^ffe section and the 
support section to a bellows side can be heightened further. 
[0029] 

[Example] Hereafter, the example of this invention is explained. In addition, a same sign is given 
to the same component as drawing 7 R> 7, it explains and the duplicate explanation is omitted. 
[0030] (The 1st example) Drawing 1 is a double pipe one apparatus flexible tube concerning the 
1st example of this invention, and supports drawing 7 . In this example, the upstream exhaust 
pipe 1 and the downstream exhaust pipe 2 are formed in a double pipe, and it is formed with the 
inner tube 29 of thin meat from an outer tube 27 and this outer tube. 

[0031] The spacer 31 is interposed in the down-stream edge 1a side between outer-tube 27a of 
said upstream exhaust pipe 1, and inner-tube 29a. This spacer 31 is formed in the shape of a 
mesh with the wire of heat-resistant metal. In addition, a spacer can also be similarly interposed 
or interposed in the engine side with which the upstream exhaust pipe 1 is connected. The 
spacer 31 of the same configuration is interposed in the upper edge 3a side of said downstream 
exhaust pipe 3 between outer-tube 27b and inner-tube 29b. The spacer is similarly interposed 
in the exhaust air catalyst side which the downstream exhaust pipe 3 does not illustrate. 
[0032] The outer tubes 27a and 27b of the upstream exhaust pipe 1 and the downstream 
exhaust pipe 3 are thickly formed so that it may become the load member of the whole exhaust 
pipe. These inner tubes 29a and 29b are formed with ingredients, such as stainless steel, so that 
it may be equal to the corrosion by elevated-temperature exhaust gas with 0.5mm of thin meat, 
for example, board thickness, compared with outer tubes 27a and 27b. Toward the outer-tube 
27b side, expansion formation was carried out and the path has fixed upper edge 3a of the 
downstream exhaust pipe 3 by welding etc. to this outer-tube 27b. 

[0033] Said upstream exhaust pipe 1 and the downstream exhaust pipe 3 are connected in the 
flexible tube section 33. This flexible tube section 33 is constituted by the upstream pipe 35 and 
the downstream pipe 37, bellows 39, and the outer blade 41. 

[0034] Said upstream pipe 35 forms the upstream body 43 and the upstream spherical-surface 
flare section 45 in one. The besides style side pipe 35 is formed with ingredients, such as 
stainless steel, so that it may be equal to the corrosion by elevated-temperature exhaust gas 
with thin meat, for example, 0.5mm, compared with said outer tubes 27a and 27b. The die length 
of the whole exhaust gas flow direction of the upstream pipe 35 is formed for a long time a little 
rather than one half of the die length of the whole flexible tube section 33. 
[0035] Fitting support of the upstream 43a of said upstream body 43 is carried out on the 
external surface of inner-tube 29a at the down-stream edge 1a side of said upstream exhaust 
pipe 1. Toward the inside side of said outer-tube 27a f expansion formation was carried out and 
the path has fixed upper edge 43b of the upstream body 43 by welding to the inside of this 
outer-tube 27a. Said upstream spherical-surface flare section 45 presents the shape of the 
spherical surface which has a core on the exhaust pipe axis line 47, and expansion 
disconnection formation is carried out towards the downstream to the upstream body 43. And 



» 

the point which kept away frorl^^ exhaust pipe axis line 47 of this upstr^^^pherical-surface 

flare section 45 most is carrying out the abbreviation location in the center of the longitudinal 
direction of the flexible tube section 33. 

[0036] As for said downstream pipe 37, the downstream body 49 and the downstream 
spherical-surface flare section 51 are formed in one. The downstream pipe 37 is thin meat, for 
example, 0.5mm, compared with said outer tubes 27a and 27b like the upstream pipe 35, and it is 
formed with ingredients, such as stainless steel, so that it may be equal to the corrosion by 
elevated-temperature exhaust gas. The exhaust pipe axis 47 lay length of this downstream pipe 
37 is also formed for a long time a little rather than one half of the whole flexible tube section 33 
die length. 

[0037] Expansion disconnection formation of said downstream spherical-surface flare section 
51 is carried out towards the upstream to the downstream body 49. On the exhaust pipe axis 
line 47, this downstream spherical-surface flare section 51 also presents "the shape of the 
spherical surface which has a core, and is formed at said upstream spherical-surface flare 
section 45 and this heart. It is located in the center of a longitudinal direction of the flexible 
tube section 33 like [ the point which kept away from the exhaust pipe axis line 47 of the 
downstream spherical-surface flare section 51 most ] the upstream spherical-surface flare 
section 45. And this downstream spherical-surface flare section 51 has fitted into the external 
surface of said upstream spherical-surface flare section 45 directly. The fitting die length of 
both fitting section 53 is about 1/3 abbreviation for the whole spherical-surface flare sections 
45 and 51. Therefore, the fitting section 53 of the spherical-surface flare sections 45 and 51 
has composition offset on the radial outside to inner tubes 29a and 29b and the vertical style 
side bodies 43 and 49. The fitting clearance section 53a edge of the fitting section 53 is turned 
to the downstream of exhaust gas. 

[0038] Fitting support of the downstream 49b of said downstream body 49 is densely carried 

out to inner-tube 29b at the upper edge 3a side of said downstream exhaust pipe 3. 

[0039] Said bellows 39 has the composition that a trough spreads gradually toward a center 

section from the both ends of shaft orientations. Said outer blade 41 has wrap composition in 

the outside of bellows 39. Upstream edge 39a of bellows 39 and upstream edge 41 a of an outer 

blade have fixed by welding etc. to outer-tube 27a of said upstream exhaust pipe 1. 

Downstream edge 39b of said bellows 39 and downstream edge 41b of the outer blade 41 have 

fixed by welding etc. to outer-tube 27b of said downstream exhaust pipe 3. 

[0040] The seal member 55 is interposed in fitting clearance section 53a of said fitting section 

53 like drawing 2 R> 2. This seal member 55 is formed with heat-resistant rubber etc. 

[0041] Next, an operation is explained. 

[0042] First, change of the exhaust gas temperature within the upstream exhaust pipe 1 and the 
downstream exhaust pipe 3 is explained. If the whole exhaust pipe puts an engine into operation 
in the state of ordinary temperature, exhaust gas will flow in inner-tube 27a and 27b, and heat 
will be transmitted from this exhaust gas to inner tubes 27a and 27b. With thin meat, since there 
is little heat capacity, the temperature rises immediately and, as for inner tubes 27a and 27b, a 



temperature gradient with exh^Hlgas becomes small. Therefore, the amA of heat transfer 
from exhaust gas to inner tubes 27a and 27b decreases, and exhaust gas ^ffiperature is held. 
[0043] Next, within a flexible tube 33, it is led to the upstream body 43 of the upstream pipe 35, 
and the exhaust gas which passed inner-tube 27a flows further with the upstream 
spherical-surface flare section 45, the downstream spherical-surface flare section 51, and the 
downstream body 49, and is drawn in inner-tube 29b of the downstream exhaust pipe 3, and 
exhaust gas does not touch the large outer tubes 27a and 27b or the bellows 39 of heat 
capacity directly. As for the upstream pipe 35 and the downstream pipe 37, like inner tubes 29a 
and 29b, with thin meat, since heat capacity is small, the temperature of the upstream pipe 35 
and the downstream pipe 37 rises immediately, and the temperature gradient of exhaust gas, 
and the upstream pipe 35 and the downstream pipe 37 becomes small. Therefore, the amount of 
heat transfer from the exhaust gas to the upstream pipe 35 and the downstream pipe 37 
decreases, and exhaust gas temperature is held. 

[0044] In this way, a temperature up can be carried out at an early stage to the temperature to 
which a catalyst activates the temperature of the exhaust gas which flows into a catalyst at the 
time of engine low-temperature starting, and catalyst early activation can be attained. 
[0045] Moreover, since fitting of the inner-tube 29a of the upstream exhaust pipe 1 is carried 
out inside to the upstream body 43 of the upstream pipe 35, there is [ whether exhaust gas 
flows into the clearance between outer-tube 27a of the upstream exhaust pipe 1, and 
inner-tube 29a from this part, and ]. [ very little ] Since the upstream spherical-surface flare 
section 45 has fitted in inside to the downstream spherical-surface flare section 51 and it has 
turned [ edge / of both fitting clearance section 53a / down-stream ] to the downstream, it can 
control that exhaust gas leaks from this part to a bellows 39 side. Moreover, since the seal 
member 55 is interposed in fitting clearance section 53a, the leakage of exhaust gas can be 
regulated more certainly. Furthermore, since offset arrangement is carried out rather than the 
inside of the upstream body 43 or the downstream body 49 on the radial outside, fitting 
clearance section 53a can control the leakage of the exhaust gas from fitting clearance section 
53a also from this point. Therefore, the heat loss of exhaust gas can be reduced and the 
temperature fall can be controlled. In the downstream exhaust pipe 3, since inner-tube 29b has 
fixed by welding to outer-tube 27b, exhaust gas does not leak between outer-tube 27b and 
inner-tube 29b. 

[0046] Therefore, the fall of exhaust gas temperature can be controlled greatly as a whole, a 
temperature up can be carried out at an early stage to the temperature which a catalyst 
activates, and catalyst early activation can be attained. 

[0047] There are many flow rates of exhaust gas at the time of high-speed transit or climb 
transit, and temperature also becomes high. According to this 1st example, as explained above, 
it is very few in whether there is any leakage of the exhaust gas from the spherical-surface 
flare sections 45 and 51 to the bellows 39 inside, or not to be directly exposed to very little 
exhaust gas hot in bellows 39. Therefore, in bellows 39, the upstream pipe 35, and the 
downstream pipe 37, it can become the structure like a double pipe, the temperature of bellows 
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39 can fall greatly compared v^^he conventional flexible tube, and bre^^ by the elevated 
temperature can be prevented. In addition, although inner tubes 29a and 29ET the upstream pipe 
35, and the downstream pipe 37 serve as an elevated temperature, since it is not what 
constitutes the load member of an exhaust pipe, there is no concentration of thermal stress and 
breakage by this can be prevented. 

[0048] Furthermore, if exhaust gas becomes an elevated temperature, the inner tubes 29a and 
29b with which exhaust gas touches directly, the upstream pipe 35, and the downstream pipe 37 
serve as an elevated temperature further, and since a temperature gradient arises to the outer 
tubes 27a and 27b, the bellows 39, and the outer blade 41 which constitute the load member of 
an exhaust pipe, they will produce a heat expansion difference. In this case, the elongation of 
inner-tube 29a of the upstream exhaust pipe 1 is absorbed in the fitting section 57 to the 
upstream pipe 35, and the elongation of inner-tube 29b of the downstream exhaust pipe 3 can 
be absorbed in the fitting section of the downstream which the downstre'am exhaust pipe 3 does 
not illustrate. The elongation of the upstream pipe 35 and the downstream pipe 37 is absorbed 
in the fitting section 59 of the downstream body 49 of the downstream pipe 37, and inner-tube 
29b of the downstream exhaust pipe 3. Therefore, breakage by heat expansion of the inner 
tubes 29a and 29b at the time of an elevated temperature, the upstream pipe 35, and the 
downstream pipe 37 can be prevented. 

[0049] In this way, the dependability over leakage prevention of exhaust gas can be raised 
greatly. 

[0050] In addition, the vibration from an engine is absorbable with permission of the relative 
motion by bellows 39 and the spherical-surface flare sections 45 and 51. 

[0051] Next, other examples are explained. In addition, a same sign is given to the same 
component as the 1st example of the above, it explains and the duplicate explanation is omitted. 
[0052] (The 2nd example) Drawing 3 shows the sectional view of the important section 
concerning the 2nd example of this invention. In this example, expansion formation of the 
upstream spherical-surface flare section 61 is carried out to the upstream body 43 to the 
upstream. While expansion formation is carried out towards the upstream to the downstream 
body 49, fitting formation of the downstream spherical-surface flare section 51 is directly 
carried out through the seal member 55 on the external surface of the upstream 
spherical-surface flare section 61. 

[0053] The 1st example of the above and the same operation effectiveness as abbreviation can 
be done so, and also the upstream body 43 and the downstream body 49 of the upstream pipe 
35 and the downstream pipe 37 can serve as a gestalt combined directly, and the flow of 
exhaust gas can be made to perform smoothly in this example. Moreover, on the whole, the 
fitting section 53 has turned to the upstream, and can raise the leakage prevention 
effectiveness of exhaust gas further. 

[0054] (The 3rd example) Drawing 4 and drawing 5 show the 3rd example of this invention. 
Drawing 4 shows the expanded sectional view of an important section, and drawing 5 expands 
the upper half of drawing 4 further. In this example, expansion disconnection formation of the 



upstream spherical-surface 




section 63 is carried out towards t 




wnstream to the 



upstream body 43 like this drawing 4 and drawing 5 . Expansion disconnection formation of the 
downstream spherical-surface flare section 65 is carried out towards the upstream to the 
downstream body 49. In the external surface of both the spherical-surfaces flare sections 63 
and 65, fitting formation of the support section 67 is carried out. The support section 67 is 
presenting the shape of the spherical surface of the core on the exhaust pipe axis line 47 which 
both the spherical-surfaces flare sections 63 and 65 have, and this heart. Moreover, the seal 
member 71 by heat-resistant rubber etc. is interposed in the fitting sections 69a and 69b of 
both the spherical-surfaces flare sections 63 and 65 and the support section 67. Therefore, 
both the spherical-surfaces flare sections 63 and 65 have composition which fits in indirectly 
through the support section 67. The downstream (69b) is formed for a long time, and, as for the 
die length of the fitting sections 69a and 69b, improvement in control of exhaust gas leakage is 
aimed at. 

[0055] In this way, in this example, the 1st example of the above and the same operation 
effectiveness as abbreviation are done so, and also the fitting section becomes two places, 69a 
and 69b, the degree of freedom of the relative motion of the upstream body 43 and the 
downstream body 49 increases, and an oscillating absorption effect can be heightened further. 



[Effect of the Invention] As mentioned above, according to invention of claim 1, the 
temperature fall of the exhaust gas in the time of engine starting etc. can be controlled greatly, 
and early activation of a catalyst can be remarkably raised so that clearly. Moreover, since the 
leakage of the exhaust gas by the side of bellows can be controlled, even if there are many flow 
rates of exhaust gas at the time of high-speed transit or climb transit and temperature 
becomes high, breakage by the elevated temperature of the bellows by exhaust gas can be 
prevented, and the dependability over leakage prevention of exhaust gas can be improved 
greatly. Furthermore, the vibration from an engine is absorbable with the spherical-surface flare 
section and bellows. 

[0057] According to invention of claim 2, in addition to the effect of the invention of claim 1, the 
leakage depressor effect of exhaust gas can be heightened further, and dependability can be 
raised. 

[0058] While being able to heighten the leakage depressor effect of exhaust gas further and 
being able to raise dependability in addition to the effect of the invention of claim 1 in invention 
of claim 3, it is possible to make the flow of exhaust gas perform smoothly. 
[0059] In invention of claim 4, in addition to the effect of the invention of claim 1 , the degree of 
freedom of the relative motion of an upstream pipe and a downstream pipe is increased, and an 
oscillating absorption effect can be heightened further. 

[0060] In invention of claim 5, in addition to the effect of the invention of claims 1-3, the 
leakage prevention effectiveness of exhaust gas can be heightened further, and dependability 
can be raised by the seal member. 

[0061] In invention of claim 6, in addition to the effect of the invention of claim 4, the leakage 
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depressor effect of exhaust gm£sJan be heightened further, and dependa|[*jj| can be raised by 
the seal member. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view concerning one example of this invention. 

[Drawing 2] It is the expanded sectional view of the important section concerning the 1st 

example. 

[Drawing 3] It is the sectional view of the important section concerning the 2nd example. 
[Drawing 4] It is the sectional view of the important section concerning the 3rd example. 
[Drawing 5] It is the expanded sectional view of the important section concerning the 3rd 
example. 

[Drawing 6] some exhaust pipes concerning the conventional example — it is an abbreviation 
external view. 

[Drawing 7] It is the sectional view showing the example using the flexible tube concerning the 
conventional example. 

[Drawing 8] It is the sectional view showing the example using the spherical joint concerning the 

conventional example. 

[Description of Notations] 

1 Upstream Exhaust Pipe 

3 Downstream Exhaust Pipe 

27a, 27b Outer tube 

29a, 29b Inner tube 

33 Flexible Tube Section 

35 Upstream Pipe 

37 Downstream Pipe 

39 Bellows 

41 Outer Blade 

43 Upstream Body 

43a Upstream 

45 Upstream Spherical-Surface Flare Section 
47 Exhaust Pipe Axis Line 
49 Downstream Body 
49b Downstream 

51 Downstream Spherical-Surface Flare Section 
55 71 Seal member 

61 63 Upstream spherical-surface flare section 
65 Downstream Spherical-Surface Flare Section 
67 Support Section 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



U1MAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




